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(57) Abstract: 

PURPOSE: A PLL(Phase Locked Loop) having a fast frequency lock control 
circuit and a method for reducing a frequency lock time of the same are 

provided to reduce a frequency lock time and improve characteristics of the I 
PLL. 

CONSTITUTION: A phase detector(21) compares a reference clock signal 
(fr) with a feedback clock signal(fv) and detects a phase difference. A fast 
frequency lock control circuit(23) disconnects the phase detector(21) from 
a loop filter(25). The fast frequency lock control circuit(23) provides static 
current to a loop filter(25) during a predetermined time. The fast frequency 

lock control circuit(23) connects the phase detector(21) with the loop filter! 

(25) after providing the static current to a loop filter(25) during a predetermined time. A voltage controlled oscillator(27) generates 
an output clock signal(fo) and changes frequencies of the output clock signal(fo) in response to an output voltage of the loop 
filter(25). A demultiplier(29) demultiplies the output clock signal(fo) and provides the demultiplied signal as the feedback clock 
signal(fv). 
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cfl^^-(KR) 



^ 71 £^^a) g^foj f-^** a) §8^1 <>r4i= - 



tf«>WH801f-1801±. 



^sHr ^ ^m-l- #£*1?H 3E$ 44*4 7fl^Al?)fe ^^71 *= 3?S ^ ^ *1?J: ^l^l >H 

€4. £ 4# fl-**7l = 2}Sir, fltf ^^7j ==^6], gfl-JW *^7l, fc^l* ?Hl*M ^-*1 jl^ ^ 

^ 7lH3)S» ^l^r ^^.S $4. ^ ^sHr «fr *W3|S*r fl#*7l j=lh 4^ -8:(Powe 

ron) 271 ofl fl^^f7lSf^lE| A}*)*) 3^-§- #JL ±$4\ *] ^ * = ^EH ^#*|-7l 14 * = ^Ej 

S*Ej ©I* fltf ^#7121- * = ^3# ^t^. 4^ £ 2.7H fl*§-7l *H7 r 7fl # (Open) € 

Aj-EfloflAi Al^oV ^^7}- *H. ^EH ^5|7ll+ * = ^EjS*El nJ"#^HS. *3 °]^°\*]S= 

jfl4. £^ W ^^7} ^ * 3*041) *« Aj-EfloilA-l fl-y- Zj#7l iflSl = # f-Sfl ^# # 

°J a a. n tfl^-a- fjo^ ^^l^(Phase Noise) 3? 7l §7|^ (Reference Spur)-!: ^ Slfe # 

^ol jflcK 



£ 2 
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£44 444 4^ 

4 4^4 4^13 4<3<H14 4-8-3^ £44 £4 ^4*1 oi*n*V7l A £44 443 4^°1 ^444. 

£ 14 3^4 4^4?1 f-H 3U4 44.£oJ4_ 

£ 2^r 4 4^4 43-33 4*HH14€- 4^471 4= 4^-4 ^ £ o]4 

£ 3 % £ 44 £ 2<H1 £4€ ^4 g}- ^H^o) *lll4*HH- 44ifl^ ^5.£o]4. 

£ 5 35 i 64 £ 2°11 ^4 ^4^ 4 3.4 *)l24*Hl- 440] ^S.£ol4. 

4-34 4^4413 

4134 sat 

4^o| 7l# «! II 444 f-S})7l# 

4 1^4 4^471 45. (Phase Locked Loop) £|5.°fl 43: 4*1 ^4^r 4 4*1"§- 4±4?M 5* 4^#* 

i^l^lfe 4^f-7l ^s. * ois] ^4^ 4 a)4 4±4tM) 44 3o)4. 



4^47] 43. 3£xr a)£4 4 < 3"7lH 1-471 (Voltage Controlled Oscillator, VC0)5-43 3]H.^S]fe 4 

£4 444 hIhsh ^ 4^4 ^7)a]7|^ t\s.s.x] f-Ai ai^^= 444 0.^.0)] a>^-44. ^4^14 f^4 444 
71 f-= 33.4 £ hi £44 44 4oi ( 7]$m% 43i(fr)4 4£«)43 45.(fv)4 4-** «1 a*H 4^*l-# 3# 

*Hr 4# ^#7l(H), 4 = 13 (Loop Filter) (13), 43#3 4jH(fo)# 4^*H 4=43(13)4 #^4^(Vc)°fl 
-S-'iHM #343 4j3L(fo)4 4441" 7r44?14 *lfl*W 4^71 (Voltage Controlled Oscillator, VCO) (15), 3* 
±^4 444 (N) 3 4343 4£(fo)» 44*H 44€ 43 4311- 4h«143 4s-(fv)S.4 7fl44fe 447) (d 

ivider)(17)» 5.4sH 4^34. 



3£ £ H £*14 42)14 4^*71 -f-H 4 Si 4 444 3 *1# (Frequency Lock Time) 4 4°l7l Sfl ^4^^- 
3- 4444 45. 4443 &»4 ^41- ££4*M 45 01 3 4 (Bandwidth) 4 4«H 34 4^34. n401 

444 3" <0.#-|- ^4*1 4H 4 £4 £33 & °-3 444 ^4^ 4 a) 44 e| #4 4 5rt4 4^3 

-9.4€4. 

4^0] Oj-f.^ ^ 7 |^2, 3^,1 

44^ 4 tt^o] 34^444 343 4*fl4, 444 4 A l#4 4^433 £4 4^44 7fl444 44 v -S-7l ^-H 
^1^-4^ 01 44. 

4 4130] 01^44^ 4= 4^4 4^fe, 44^71 ^-2. ^4=r ^ 4?>i: 4^171^ 4^4 ^1^4^ 01 
514. 

aj-71 7)4^j 4^114 4^51-71 43 £ l^l 4^ 4^71 4H s]s4 4^ ^#7l, 4=4Ei, 4^H 1^7). 4 

^714 ^H^^l 4*1 2.4 ^4^r ^ Tfl <H4S. (Fast Frequency Lock Control Circuit)* 4 U 14^ 5i4 4^^S. 
34. 
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#7l 3# ^#71^ 7]443 A)S<4 3)H»J)#Bj 4±£| <?}#4 HlHSj-oj 3444. #7l 444 4 4 

<H3S.4 #7l $1#47) 4H 3^4 4-f*l 4 (Power on) &7H #7l ^# 3#7l4 4?1 4 = ^3 A]-o} o] 
^ *1 3] #44 #7l 4=43°)) ^^1+ -8-71 4=43^43 444^ o]J^ ^71 ^#7]^ 

#7l 4H134 34€4. #7l %<&^0\ ^7lfe #3#3 AlS* 'gvflSM ^"71 4 = 4321 4344°11 444<*) 
#7l 4343 £2.Sj\ 44^4 7>^Al ? ltf. $7) 44^ 44-§T-SL #7l 43€3 Al^l- 444°1 444 # 

3 #£»#7l 43:5.4 71)^44. 



wft^m ^^^oiio)) 4a<g aj-71 ^ 444 4 ^i<h^ s ^ i ^i7)§^<a-o)i <a4°i 345]^ ^444, 471 344 

€5] 4£4 ^-71 4 = 13 Aj-Ojoll ^^5)^ #7] 3#3#7l4 #7l 4=13 A>o| °)1 ^^5)^ 7)12^*1, 

* $3 tWEj g *1H43 Alii -S-^H, #7] i^Sj 4?!^Mfe ^-71 7fll^*l4 £A]7]5L ^7] 7112^*14 
SL**}?)v\ #7l A) 4 ^o)|fe ^7) Tflli^AH- £ = Al7l J7 47) ^2^^]» 4^714 TlH^jjLf- 4«144. 

#7l <33 tfl<>13fe #7l 447)°! 4444 4^4 EflolBltl 3<>1 4^Sr3., #7l TlHag} 43^ 47] 7]§#^ 
#£4 414 AlS"?] 43"*l5>4. 3^4 #7l *)H3]3.^ ^-71 $l#47l 4.=- 3}5.u|H ^«1H]^ ^ 3# 44^ 

» °14*H 4^3tt 3°1 443*U, #7l 34444 #7l 2}# ^#7l^ofl ^wls)^ 441=4 0144^ 44s) 
41344. 



411t>: 4-^- #aHH 4=4 aj-7] ^4 ^4-, 4 ^h^^ 7iii7l441»ll o^^o] 443^ 71)13444, #71 

7lll3#frll 444 Aj-7) 4 = 13 143fe 7)ll^4 #7l 3#l#7l4#7l 4 = 13 4°l°il 143^r 

7112^14 ^]27l§^<^i 14°1 ^^5]fe ^]2^^^-«, #71 ^l2'§^ifr€sl #71 ^-ilEl 4°H] ^#Sl^ 

m^n, #71 ^-S1E14 #7l ^71 A>o]o)l 7fl4^^1, ^ -33 CflojEl * ^H#§1 Al^o)] -g- 

^C]-^, ±^5] Al?V ^oll ^7) ^ll^^l ^ #71 7)13^^1^ <H^ 31-41: -&A171JI Aj- 7 | 7fl2^^1 ^ #7j ^4 
^^1* 5. = Al7]Bl AJ-7] ^^o] ^o)l^ Aj-7] ^1^*1 ^ Aj- 7l ^3i^AH- iL = Al7l JL AJ-71 ^2i^^l ^ 

71 7114^^11- ^Al7]^ ^oi^s.!- ^al^4. 



#Ji4 #3:?! 4t^*r4. a$ #7l t)Hs|s.^ ^- 7 l ^#^-71 ^s.4°ll ^wlsl^ 4 4£el 
1- °l-g-3H ^=1^ 4^«r3., #7l 41 ^ 7ii2^^«^#7l ^# ^#7lvflo)] ^-wisi^ ^4^=» °l-8-4 



#71 4^ 7l#^ 4^1- ^f*7] ^°\] 4^ ^# : §-7l 3)5.2] ^4^r ^ AlTl 7j-^ #^^-, 7]§#el 

#x4 3lH«j#el Ai^oj ^aj-^. hi^i-o] 3 §4^ ^4 ^^7i_ =n^El, #gj#ei 4xi- ^^4^ 47] 

^h^e-isi #^4^1 -5-3-sH #71 45L21 ^4^» 7}£a]71^ 44^H ^471, * 4^#s ^j- 

71 4^» 4^4«^ #^ 43:1- #7l ^afl-f 3 ^1^4^ 4^r7|# ^h14^ ^#^71 ^ 

H ^4^ 4 A) 4 4^ 4^o)l $I<H4, #71 ^#^71 ^Sfi] 4^ ^ S7H) 471 3# ^#714 #71 

= H^Bl 401s} ^344 §2 ^ si a]4^4 ^44* #7l 4=^Eli ^4t14 #7l ^-H4e1s4e1 4#4^ 
^7H; ^ #7l ^sl A14 j?-6\] 47] ^4 ^#714 #7] 4=4 el* ^44^ 4t114 4«lsrfe 44. 



443)4 4 A HH1 4^, #71 ^444 #7l 4=1^^1 4444 4314, #?1 ^444 4tI1; ^ 

7iH#el 4s<Hl -g-^-Sr^, #71 ^21 Ai444o)] 47] ^44^ 4^ $7} 4S1e1 4°lsl ^4 
4i #71 3#3#7)4 # 7 ) ^4^1 A>oi5i ^44 §^ 471)4 4HI44. 

#71 t|oiEl4 #7l 4471^1 44-§r*r 4°d^ c-H<>1^^ 4^2)s>3i, #7l 7)H S ei 4^^ 47) 71443 
A]i4 #x^l 4°1 w>#3)«l-ci-. 
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ft 414 ft 414 ft4 44 43 S ft 414 ^aH) 44.4 444ft 44ft ftft4 4*H44 4414ft ft 414 
4444 4441-i 4144ft 3ft £4 5J 3ft £441 4*4 vflftft 44. 

44, 3ft4 4244 «■ 414 4444 444i» ^^t^, 4 4i* 4414 4144. 4 £44] 
€ ft44 t^ft^ft ft<a4 4444. 

£ 2ft ft 414 4444 444H 4S 44ft4 ftS Hs.aH #4^44. 

£ 2* 42:44, ft 414 4444 4^- 44ft4 ft£ 4-sLfe, 44 3*71(21). ft=44 (25), 444 

4 444 (27), SJ ftft4 (29)* ft444 44 ft 4ft 4 44ft #44 4*11 J3Ift ft 4ft 4 444 sL(Fast Frequ 
ency Lock Control Circuit, FFLC) (23) » ft444. 



44 3*4 (21)ft 4ft#4 451 (fr)4 4£444 4-Mfv)4 44ft 4^44 444* 3#44. ^ft f4t 4 
*WSU(23)ft 44ft4 fS^lfil 4ft4 ft(Poweron) 2:441 44 4#4 (21)4 ft = 44 (25) 444 3ftft 
§3. ±^4 44(A t ) ft4 44ft* ft^44 (25)41 ft44:&, 4ft 44 ^#71 (21)4 ft^€4 (25) » 3ft44. 

444*11 :aft ft 4ft 4 444s(23)ft, o||44(DATA)4 4^<g 44441-ft 4-8-44 444 £44 44 

(At) ft 4 3 4ft (I) ft ftH44 (25)41 ft4ft4, ft 4 4 4 431(fo)4 44ft. ftS ft4ft» 44 4«g 4444 
44 (27)7> |M 4ft 4444(Vc)ft 4413. 4ft4. 



4444 444(27)ft ft344 Al^(fo)* 44344 ft = 44 (25)4 #444, ft 4444(Vc)41 4444 #4 
44 45l(fo)4 ft4ftft 44444. ftft4(29)ft ^4 ftft-§r(N)5L #444 4S.(fo)» ftft44 ftft4 #3 
4 2. ft 4^-444 451(fv)3.4 4ft44. 

£ 3 ^ £ 4ft £ 241 ^44 ift ft 4ft 4 444^.4 ^l^^Hf 444ft 4^£44. £. 3ft ftH.447 r 14 
ft=44 (First Order Loop Filter) (25A)4 4ft« 444^. £ 4ft ft = 447 r 24 -¥-=€3 (Second Order Loo 
p Filter) (25B)tl 44\«4. 

£ 3 ^ £ 4* ^U-a^l^H) 4ft ^4^r 4 ^14^s.(23A)ft, ^€^"a-(vcc)°ll ^^4ft ^ 

3Hr€(I), ^^Hr«(I)4 4^:4 ft = lEl(25A,25B) 4°1°)1 ft ^|lifl4(swl). 4^3*71 (21)4 ftH€ 

4(25A,25B) ^r 0 )^ ^^Slft ^12^4^1 (sw2), ^ >l4flS.(231)# t l »1^4. 

*lH3S(231)ft c fl °1 N (DATA) 3 >il^(CLK)4l •§•^4^, 4 3: (At) ftt>°)l ^ll^4*)(sw 

l)#ft^l7li *fl2^4*l (sw2)# i = 4tl4. °H 44 ^4 A]^V(At) fttt ^ft7V ft=^El(25A,25B)S. 

44. ^14^s(23i)ft ^4 43:(At) ^°flft ^li^44(swi)# i=47lji ^2^44 (sw2)» ft4?14. 

^7H4 cfl °] e] (data) ft £ 2°)1 £^14 ft ^4 (29)4 ft^#(N)4 ^<>14^1 S4 44^4^, ^<H# 
^ 43i(CLK)ft £ 241 £.44 4§#^ 4^(fr)4 ft^4 43^ ^°1 44444. n&|4 t(4^ (DATA)s 
4 4ft414 47>4ft °J44 <H1 4471- 4ft* ^ SE4 4I4#3 4±(CLK)s4 4ft °J44 S4ft3i7r4ft 
1^514. 

4^ 4l44^(23i)ft 44ft4 fts 434H ^44ft 4 3# 4ft 4* 4-8-44 ^ Sl^i ^4ft4(l)ft 4 
4 3*4(2i) 441 ?44ft 44^=* 4ft44 ^44 ^ SI4. 

44 £ 2 44 £ 4» 4^44 ft 4^4 4ft 4 4ft 4 ft= ^5.4 ft 4ft 4 44ft 4^4 4 ft 4^ ft 444 4 
144. 44ft4 ft= ^41^1 ft4ft 447H4ft ft3«4 4J:4 ft4ft(fo)ft 4ft ft44(i)41 4*11 ft444. 
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<^4*] 1 
fo = N * fr 

444H 44^ N4 3143 (DATA) 41 ^ «fl 4431 f r 4 4£#3 43:4 ^3^44. S4 44*1)4 

444 (27)4 431 4 £ 44 ^44 (2)4 2*1 £444. 

<r44 2 

fo = Kv * Vc 

44414 Kvfe 44*114 444 (27)2] ols.( G ain)# 44^2. Vc-fe -?£4e1 (25)2] #344. ^ *14 44(Vc)4 
4444. 

<r4*l (2)414 4 4 5a^-°l. Kvfe- 44*114 444 (27)41 4*11 244711 44H5L 44fe ^44* (fo)* 4 

7l 4*fl4fe o]cj| ^A^. ^|o|^(Vc)ol 44*114 444(27)41 <g§J444 $4. 

#e«4 44-S-4 * = Jj3.4Hfc 44-§"4 ^- = 7} *|4|(Close)4 4*H4 M144". s)s.«| ^*H1 t)1<H^oj. ( 
Vc)4 4344. 4441 4 4*341 4# 44f"4 f-£ 3j3.o|4fc, 4-2-4 -g- 2:7)41 jL^ ^44 §)• ^O] 3} 3. (23) 7\ 
44*4 -f-H-f 7fl4(0pen) f£S 4#j1 °1 43)414 ^sj-fe ^^r(fo)# 24 4*1) 4-9-4 7fl444(Vc)4 4 
4444 4*1) ±^4 44(At) *4 344(1)* *S43 (25)41 t si £4. 

5. 34144 44 ^£4 3 7} i*> ^-=43 (25A)S. ?44fc 4 + 344(1)7} ^f-H4*H (25A)S. 44(At) *4 * 
* i 4*1143 (C) 444 4444(AVc)fe 44 444 (3)^-5. £44 4 5i)4. 

<r44 3 

Vc2 - Vcl = AVc = AQ/C = I*At/C 

44414 Vcl-& *11444(Vc)4 ^443) i4^ifli Vc2^r *fl444(Vc)4 4^4*11 Sir 44\E4. Qfe 34 
4(I)°1I 21*11 44(A t ) *4 7l3flAie|(c)ofl 444fe 4444 44\S4. 444 44(A t )4 ^44(1) M)4 ^44 
(3)i 2)81)4 44 444 (4)4 24 T l «fl^4. 

444 4 

At = C*Afo/Kv*I = C*fr*AN/Kv*I = K*AN 

4(4)414 4 4 5t)§4 44(At)4 4443i-(C,fr,Kv,I)4 3*1144 N41 4«11 *I1444. N^S- C J3 3)43 (DAT 
A) 41 4*1) £44fe &S.3.4 4^4 (29)2] g-^-i:(N)4 34 4^444. 



#0] 4^44 4 *4°H4fc 2.4 t4t 4 ^11443.(23)21 *11443.(231)7} N4] 444fe 314 4 (DATA) 4 
*i)443 43i(CLK)* 4444 44(A t ) -g-441 *llii44 (swi)» -&44ji ^12^4*1 (sw2)# ^.£4?14. 441 
44 fltf3*7l(2i)4*H*4(25) 4421 414 #4^ 4^*4 ^-=7> 7B4(0pen)4^ 4 44414 44(At^ 
f-4 ^^d4(i)4 ^S^eI (25)41 ^-#44. 444 44^ ^4^(fo)» «4 4*11 ^)1444(Vc)4 ^ A jsl4 
44^114 447] (27)41 4^44. 



4^ (At) ^fe^4fls.(23i)fe^ii44(swi)#5.=4?U ^12^44 (sw2)**444. 441 44 44^# 
7l(2i)4 ^-=4^(25) 442] ^44 44 4434 44^4 ^*7\ ^lill(ciose)42 ^44^7> 44. 

44 £ 44144 44 -?-=4tH7l- 2*}*»*4(25B)3. ^4fe ^t- 44(A t )-& 44 ^4<^(4)4 44 4£=14 
44414 4414 4£4^-8r 4444. 
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^4*1 5 

At = (Cl+C2)*fr*AN/Kv*I = K*AN 

0]^A] H >fiJ. £o] £ ^<%o\] tt)-^ Sf\<$&7] ^2. 4-f ^ £ 2:7H1 $UJ"*7l ^7} 7fl«8-(Open) 

€ 43HH A]^(At) ^4 ^44(1)7} €&] (25) ofl *#£|H-3. ^44 4°1 °l^-°1*lfe 43°1 5U 

4. 34fr(I)Tr 7fl4 t= 4«H4 ^44 444 34 44°l£.3. tf^S^Loop Stability) °fl ***M 
^f(I)f HTfl #.2.3.4 ^4^r 4* SL4 4S7fl ^ ^ 544. 

€■ 4-1- 44-§-7l ^= 3)3°fl4fe ^447} 44 *°«Sr *4 -t-H. 44H4 ^4 €*7l (21) ^ 

44^ Hf- f-*fl 441: 4°J-2-3.*l ^ -t-5. cfl^S.^- 34 1^1 S (Phase Noise) g 7]f^H(R 

eference Spur)* ^ 54 43°1 544. 

i 5 £ 64 5. 241 51*14 t4t 4 *W33.3 ^2^H# 44^ir 33.51014. £ 5 ^ ^. = ^E]7]- 1*} 
^ = €3 (First Order Loop Filter) (25A)4 34* 44*-lU £ 4^r f-=€^7> 24 -?-H4 Ej (Second Order Loo 
p Filter) (25B)<?1 344 44^4. 



£ 5 £ SL 64 4^44, *H24*H°ll 4* ^4 ^44 4 *IHS|3(23B)^, 4444(VCC)<>ti ^4°1 31 3 4 ^ 
13444(11), ^11^444(11)4 444 (25A.25B) 4°H 3434 *fll^rl*l (swla), 443*71(21) 

4 f- = ^^ (25A.25B) 4°H 34£|Tr 7)12^4*1 (sw2a), ^^(VSSH «J£«>1 £33 te *H23444(I2), *J 
2^444(12)3 444 4H4&K25A.25B) 4°H 344^ *)l3^44 (swlb), g ^<H^ S(231A)# 4«144. 
^ = €El(25A,25B)4 44*lH 4471(27) 4°Htt 7114^4*1 (sw2b) 7} 3^44. 



*WS|3.(231A)fe *lH44(Vc)3 44431 &(Vc2)°l *M44(Vc)4 ^7]^ &(Vcl)iL4 €■ ^-fife 
4(Vc)4£<>l7l 4*114, <83 *W3(DATA) £ 4s(CLK)<>ll 4444. *14(A t ) 44»ll 4l± 

4*l(swla)» -8:^713. *|3i4*l(swlb)«- -SLH^H £4 *ll2i4*l (sw2a) £ *fl4^4 *1 (sw2b)4 £H<M?}4. 
°H 4el- i^2l *14(At) *4 447 r ^- = €El(25A,25B)S. 3-^34. 

>0<H^£(231A)fe ^<H^*tVc)*l 4f"*^ a(Vc2)°l >l<H^(Vc)^ 2:7l^-Efl ^(Vcl)^-4 4* Jg-f^fe 
^H^4(Vc)* 4^71 fl^Aj, ^l °1 (DATA) 55 *\]°iwn 4S(CLK)°11 -g-44°l, Al^>(At) ^"iHl 

^ll^^l (swla)» i=4?l Jl ^)13^^1 (swlb)l- *^17H ^4 ^12^^1 (sw2a) ^ ^14^4^1 (sw2b)* AS 
Al^ltf. c}6\] nl-el-^Sl AlTV(At) ^i^-7l-^-HlEl(25A,25B)S.-¥-Bl 

±^3] ^l^(At) ^°flfe »l<H^S(231A)fe ^ll^^l(swla) ^ ^13^4^1 (swlb)» iHAl7|jL 2112^*1 (sw2a) 
^l4^^1(sw2b)» •&7>ltl4. 

«^7HA-1 ±7$2] Al7>(At) ^^1 4 Jl^ ^4^r 4 ^1H21S(23B)21 *47l^ **t<fl *|2i3*l (sw2a) ^ 
^^l(sw2b)» ASA^lfe ol^-fe a. 7l7j-^o><Hl 4 *WJ13.(23B) ^S^E) (25A.25B) °1^14 ^4 

^#71(21), £<2tm ^71(27), £^7l (29)7} ^-4=1^ 4^ia» #<»1 71 3*fl4°14. 

°14°ll^ QHUt 44 ^°1 ^124^HH1 4^- ^4 ^4^ 4 ^H^s.(23B)fe, ^H^4(Vc)^l 4^4^11 ^ CVc2) °1 
*H434(Vc)sl ^71^-Efl S(Vci)iL4 ^ 4M4 ^H^4(Vc)2l 4^4^ &(Vc2)<>1 ^lH44(Vc)2l a 

714^ ?l:(Vcl)iL4 4£ ^^-°ll£ ^14 7>44 4^°1 544. 

4£ cfl«lEl(DATA)^ ^lll4AHH144 447MS. £ 2°)1 €-^7l (29)^1 &^-§-(N)4 ^°^4 c)l <>1 Bl 

^}oi 4^42.. XW^n 4i(CLK)^ £ 2^ 51*14 7l§-&3 4a(fr)4 4x4 44^144. ^-214 

cfl °1 Ei (DATA) 21^-^a-I o]7>£lfe "asl^l c)lolBl7l-A>^^ ^ ^Aoj Hl^r ^H#^ 4x(CLK)S^ 
<y2l£l #e)Als7> av^.^ ^ 5U4-. 
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^■?m^ ^-2002-0066925 



1) S *H2^-fHl(I2)£ fl-* ^#71(21) ^fli T'Bl^fe *l*r«H* ol^-sH ^ jfl^. 



<>]nv ^'H. €• t 1 ^ ^* 7i#^ i^fe ^^ha*) 71^ $\n $n 



±*] 7]u)EL& ^ i-l- 7fl ?1 ^ ol 5ft 
(57) 

1. 

7l§#Sl ^1^21- SlH«i#3 ^IXSl Hl5L5>oj 4l#*}» fltf ^#71; 

f-H^el; 

sj.jf.fl £ (Power on ) ± 7 W ^ fltf ^*7l4 ^ ^5L«El 3** *l*HKt 3*dfr» -*7l 

*=*EH ^7) ^H^&I^E] « 0 >#5}i, $7} %%7)% $7) -f-=€3« 3$*r& jL$ 

**7l; * 

i^s) ^-71 ^€ «^ ai jh- ^>7l b|£.»j)#?i AlJisAi ^1^-sVfe S-^M-i t«- 

«l*Rr sis. 

*li7l£^H 3*d-ff-€; 

^7l ^-ff-^ Ej-^sl- ^71 ^-S^El 4°l°fl ^ll^^l; 
^•71 ^^^7lsl- -*7l -?-H€El ^H°il ^12^*1; ^ 

33 CflolB) ^ >fl<H#^ ^71 ±^S1 Altt^^Mfe -*7l *fll^*l-§ -&A)7lJl -^71 ^]2i^^lt i 

HAl?H -*7l ^1 l^^ll- J2.H^171J1 ^"71 *1|2^*1« ^171^- Xl«HflS* T 1 ^^ ^ 

-I- fl-**7l 
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^7lW ^-2002-0066925 

%2*M Sa<H^, ^7] <y*] d|olE)fe #7l §-^7)£l ^^#4 3* ^SLS. sfe 3#-£7l =n 

7fl2*<H 5a°H, ^-7] ^lcH#^ Alx^ #7l 7]§t-3 Al^fi). ^Gj^ A] so] ^-g- a^io £ ^^71 3)51. 
5. 

^21H SH-H, ^71 *H Jjs.*r #7l ^^ 7 ) ^Siflofl 7*15)^ 3" 3# <>l-g-*M ^S|^r ^f- 

^2*J-i Sl^H, #71 #7| fl# ^#7|lflo)l ^HlS)^ ^5>^H» ol^H ^5)^ 3* 

3)^7. 

7fll*<H ^ °W. AJ-7] ^2)-^ ^- aW^fe, 

7fll7l§^dUi <31s)fe *fll3*HMi; 

^7) *023*HM1*1 Ef^4 #7] AVojofl ^s)^ *3^fl*l; 

#7] ^71 ^7) AM «| ^^£)fe ^14^^1; $ 

* *H#3 Aj^o)l -g-^-SH, 4^ f-tfofl #71 ^11^*1 5J #71 ^13^41^1^ o}^ Sl-U}-!- £A) 

?U ^71 *J 2^*1*1 91 ^71 ^4^*11- #M ±^21 Al# JMIfc #7l * ^3^^1# 

±2.*]?] 3. #7| *)]2^H*1 5? -*7l 3)14^*1* ^-Al^lfe *)H3.sLt- ^H^Hr s^o 5 ^ fl#f-7l -f-H Sj 

H7^H floR ^71 $3 cflolEjfe #71 *t^7]2\ §^#4 cjol^ol ^ o. S fl#-§-7l 3)3.. 

9. 

^17^1 5S°H, #7i *fl<H€3 A]5:fe #7i 7l§#^ a]£4 3^ 3-3.2.3. 5>fe fl#*7l f-k sis.. 

10. 

*ll7*<H SH-M. ^l ^MSUtt #71 fl#*7l ^-5. SlStflofl ^ais)^ ^ ?>^Ell- oi^h ^€51^ ^ 



^■?m*] ^-2002-0066925 



^17*J-<H1 5a°1^. #7l S #7l *l23£ft«£ #7l 3# ^#7llflofl ^HlH)^ 

12. 

7l§#3 Al^fi). S^w^e} AlJlSl HlHSV^ 3#*l-» 3#*Br $1# ^#7], ^-HlEl, 

8H #7l #3*d°»H -g-^*H #7l ^ JlS] 7>$Al7lfe *HM<H *fl7l. 5? & 

^■IrS #7l -S-^rsH #3 #£f- #7l s]i=*|#e} #.3:3*1 *||*«Hr &^7]S ^alsf-b 

^dfrt #71 f-=161o|l ^^5>7l4 #7] ^^^ElsL^El «J-#Sfe fcjfl; g 

#71 i^Sj *1# ^ofl #71 ^#7lfif #7l ^HlEll- 3^«Rr ^l* n^Wfe 51* ^-2.5. *Hr *1#f-7l 
tH SlS^l % Al^ ^Al7lfe 

13. 

floH. #71 ^ft* #71 * = «EH 

#7l 44ft* £31; $ 

"33 cfloie] g ^Hf-ei .§-<e}-sh. #71 ±$2) Altj*«H #7] m**}- #7] ^h^e) a>oi^ ^ 

£ tflSU #71 ^#^#7l<4 #71 Afol o, ^.g. §fe c^S. ^ti]*Hr §>fe ^#^71 

215.S1 ^^Hr ^ #£*1 71 #3. 

^T 1 ^ 14. 

*fll3lH XH*!. #71 <33 *M3fc #71 ^7l°] dM3?] f^os. *K5 ^#^71 si 

3. Al#-g- 7j-iAl7lfe 

15. 

^113^ SI<H^. #71 *1H#3 #5:fe #71 7l^#e) Al^fi}- ^-<H$ #31 tl 3* ^°5. sfe ^#§-71 
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